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DNT shows Group 1 explosive bznavior although it can be

. ABSTRACT:
Its infinite diameter detonation

dead-pressed moderately easily.
velocity is approximated by
Dy (mn/iLsec) = 1.84 + 2.913 Po

Its detonability and shock sensitivity are, respectively, near those
of high bulk density nitroguanidine and DATB. A review of factors
affecting detonability and sensitivity of a chemically homogeneous

explosive 18 also presented.
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Ex. .OSIVE BEHAVIOR OF DINITROTOLUENE

INTRODUCTION

In earlier wor:: , we quoted a Russian review2 which stated that
Blinov3 had shown th:: dinitrotcluene (DNT}, dinitrophenol, and
other dinitro-compour.:. of aromatic hydrocarbons exhibit Group 2
explosive behavior, i.:., their critical diameter for detunation
increases with increas:ing loading density (po). The objective of
the present work was to investigate the validity of that reported
behavior. The results >f our studies of the detonation velocity (D)
as a function of p, and diameter (@), of detonability, and of shock
sensitivity are reported here. They show clearly that the explosive
behavior of DNT is generally that of Group 1, not Group 2, materials,
The erroneous statement in the literature resulted, we believe, from
an improper interpretation of experimental observations.

EXPERIMENTAL

The explosive, 2, J-L-d.‘u'x.d:roi:olueme!4 CH3 C6H *{NO, )2 has a crystal
density of 1.52 g/cc and melts at 70°C By arbitrary decomposition
mechanisms a and b®, on a per gram basis, its heat of detonation 1is
89-82% that of TNT, and the velume of its gas products is the same.
It would be expected to resemble TNT rather closely in its general
behavior.

Two lots of 2,4-dinitrotoluene, tech., were obtained from
du Pont; they satisfied the du Pont sales specifications of 10/26/65
for this material (97.58 DNT or better). The two lots were given
the designations X587 and N137. They had average particle sizes of
150 and 350up respectively, and corresponding pcur densities of 0.70
and 0,57 g/cc. Sieve analyses are given in the appendix. A portion
of lot X587 was used to prepare, by re-crystaliization, about 30
pounds cof fine (3 to 10un) DNT. designated as X628.

Charge preparation and handling were identical to those of
previous work.5 Charges were of various diameters, 20.32 cm long,

DR B > - TV CB A TP T Y " S B e S At PO Ay T Ay e W A P G- D P e P - T -

* a, Formation of Hp0, CO, in sequence; b. formation of CO, Hp0, COp
in seguence.
1
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and bocsters were 50/5C pentolite (po = 1.56 g/cc) of tie same
diameter and 5.08 cm long. The experimental assembly and instru-
mentation for detonation veleocity measurements (70mm smear camera
with writing speed up to 4mm/usec or ionization probes at various
stations) were also the sameS. Record reduction was carried out as
in the previocus work and, in addition, small corrections™ have been
made to the optically measured D value.

REVIEW OF RELEVANT PUBLICATIONS

As we stated above, the work of Blinov and his colleagues seens
to be the source of the statement that dinitro-compounds of aromatic
hydrocarbons exhibit Group 2 dehavior. Although w2 still have not
seen Blinov's original gublicationB, we have obtained the translation
of a later work7 which ciaims to show the same results. Also avall-
able now is the translation of a second, earlier paper8 which i3 also
a study of dinitro aromatics.

In both papersT’8 Blinov used the compression {change in height)
of a lead cylinder as a measure of “explosiveness." Moreover, in
1959, he statess, ¥, ..5he explosiveness of dinitro compounds usually
drops of'f with increase in bulk density....)! The lead cylinder test
with no instrumentation, in particular without detonation velocity
measurements, 1is evidently the basis for assuming a trend of in-
creasing critical diameter with increasing density. This is in-
direct evidence very iike that of a plate dent in the gap test.

Such evidence has aiready been shown unreliablz for high bulk density
nitroguanidine, Ng-h°.

Blinov further stated in 1955 that DNT packed in paper camnot
be detonated without use of a booster {at least 3g of pressed tetryl).
This is for a low density charge, one close to the pour-density of
the material. The work was carried out on technical grade materials
which passed a No. 30 screen. Similar material was also used for
the liater ﬁerk7 in whicn the lead cylinder values of Table 1 were
given for various confined charges of DNT at 0.5 and 0.8 g/cc bulk
density. Blinov states that they confirm "that the critical
diameter of propagation of deftonaticon in 1t grows with an increase in
density."” We believe that the data of Table 1 suggest exactly the
reverse of his conclusion. (See discussion below)

2
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Qur technical grade DNT (X5867) had a pour-density of about 0.7
g/cc and the sizve analysis shown in the appendix. In large diameters
(6.3 or 7.5¢m} a standard pentolite donor initiated reaction for un-
confined charges 0.7<p < 1.33 g/cc, but the front velocity dscreassd
as it propagzsted and was not z detonatisn. At Pe = 0.7 gfecc the front

velocity seex<d nearly constant and at P, = 1.5 g/¢c no reaction was .
initiated. In the gap test confinement, charges at Py = 1.0 angd B, =
1.5 g/cc did uetorate. In order to obtain detonation of smaller .

diameter unconfined charges, 1t was necessary %o use a fine {~1C:; DNT.

It 1s quite easy to initiate non-stealy state reactions in granu-
lar charges of coarse materials and such reactions, as we have shown
for NQ~-h, are powerful enough to purich or dent a steel witness plate
(or flatten a lead cylinder). It 1s such reactions that are probably
responsible for most of the lead cylinder results of Table 1. These
show that the output increases with Py for strong confinement, but
shows the reverse trend for weak confinement. Only the four resuits
marked with a {¢} seem to be possible detonations, and, if sc, these
show that the higher density favors detonability or that the éc da-
creases as p, increases.

Finally, in yet another paper” , Blinov comments again that he
had previously sstablished an increase in critical diameter with an
increase in loading density for the dinitro-compounds. PBut he adds.
At the same time, upcn lowering of density, fallures are observed
with thcese methods of initiation that ensure explosion of charges of
large density." Howcver, his results were confused by using es~
sentlally point initiation {both boostered ané unboostered) on large
diameter, shock insensitive materiais. ¥ost of the lead c¢cyiinder
results on the weakly confined charges in Table I seem best explained
as caused by a sub-detonation, reactive shock, possitly in many cases
at effective diameters below the criticzl diameter for detonation.
The opposite trends {with density) found for such a reactive shock as
ccmpa;ed to true detonation are analogous to those demonstrated for
NQ-h.

10
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TABLE 3
D Measurements by Probes on Coarse DNT, X587#

Shct No.

Do D o
g/ce mn/psec
1l 1.00 3.788 0.013
2 1.00 3.772 0.037
3 1.50 Failed
4 1.50 5.908 0.051

#*Charges confined in 12 in, length of standard gap test tubing bored
to take probzs, Detailed messurements given in Appendix.
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This increase in the effective diameter by confinement is 1mportant7
because of the conditional relationship between dc at Pg, i.e., only
forada > dc can detonation be achieved and hence a sznsitivity

(Pg) to shock-to-detonation transition measured. Because this ccn-
dition is satisfied for coarse DNT in the range 1.0 to 1.5 g/cc and
in the gap test confinement, meaningful shock sensitivity measure~
ments {Pg) can be nade. {(The particle size effect on shock sensi-
tivity is small compared to ite effazct on eritical diameter.)
Finally, the failure of shot 3 (Table 3) at p, = 1.50 g/cc suggests
the possibility that deac preasing occurs in this material.

Another check of the datonation pattern of Fig. 2 and of the
ideal curve, Eq. (1), was made on an 80/20 mixture of DNT/RDX. The
DNT was coarss (X587); the RDX, medium fine {Type B, Class A). The
results, detonation velocity as a function of charge diameter are
given in Table 4 and plotted in Pig. 3 which also shows the extrapola-
tion to the infinite diameter value Di of the mixture. Since the
chargee wWere of low porosity (99.2¢ TMD), the additivity rule for
H.E. mixtures should be applicable. It gives for pure DNT, D, = 6.25

mm/usec at Po = 1.5075 g/cc. At the same denssty Eq. (1) predicts
6.23 mm/itsec which is an excellent check.

Detonability

Table 2 contains the velocitles mweasured on charges of fine DNT
which detonated. Table 5 presents the failures that were observed
and summarizes the Tailure 1limit data obtained by combining the re-
sults of both tables. Pig. 4 is a plot of the resultant detonability
curve. It lies scmewhat above and to the right of the limit curve for
NQ-h9 and far below and to the left of the limit curve of the coarse
DNT, X587. Over most of the ¥FIMD range, the fine DNT has a greater
dc than does NQ-h, but the two curves cross at 874 ™D. At and above
87% ™D, therefore, the NQ-h has a greater d, than DNT. It should be
noted, however, that the MQ-h and DNT X587 are about comparable in .
particle size (ca. 100-150u) whereas, the fine DNT consists of 3-1(u
E particles, It can be concluded that the propagation of detonation is

: mich more difficult in DNT than in any of the other H.E. studied
 : except NQ-h.
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Detonation Velocity of LNT/RDX, 80/20
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g/cc

Shot No

£
i

D, = 6.75 mm/ucec at P, = 1.556 g/ee
. 18%1vD)
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TAELE 5
Fallures Cbserved on Pine DNT, X628

Failare at
4 P 8
Shot No. cm _52cc cm
518 5.08 1.001h 15.2
511 2.54 0.800n2 5.7
506 i 10012 15.2,
212 | R 58
5 2 . .
582 1.5143° «ao.2®
573 1.97 1.5071® <.9%
Summary of Detonability Data (Tables 2 and 5}
) d da_
e + e
1.00 7.62  5.08
1.16 5.08"% 2.54
1.30 3.8 2.53 * Record suzgests this
1.40 5.G68 2.54 is very near d..
1.5’% 2.54 -
1.514 -— 2.54

2. Preliminary laboratory szsple of 10-151 DNT used.
b. Booster only 2.54 cz= long, by error.

¢c. Shavings from previcus charges used,

d. No trace on record; unreacted DNT recovered.
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NQ-h shows a definite reversal of its detonability curve at
higher densities, a dead press phenomenon.g The limit curve of Pig. &
only suggests this possibility for DNT by its curvature near the
erystal density. The two fallures observed at p, > 1.507 g/ce
{Table 5) alse indicate the possibility as does the one fallure of
coarse DNT at 1.5 g/cc (Table 3). Subsequent work in the gap test
cenfiguration confirmed the fact that DNT does exhibit dead pressing
although not as readily as KQ-h.

The trend of Pig. 4 is definitely that of a Group 1 material as
would be expected from the D(po,d) pattern of Fig. 2. Nevertheless,
it seems likely for the reasons given above, that DNT in some
particle size distribution and state of compactiocn will exhibit a
reversal in its detonabllity similar to that shown by NQ-h. On the
high density branch of the limit curve, it would be expected to show
a Group 2 {e.g., ammenium perchlorate) behavior pattern. It should
be ncted that the present fine DNT has a dc comparable to that of fine
AP's in the 70 tc 75 percent T¥D range. Tzble 6 compares the present
results for fine DNT with NQ-h, AF's, DATB, and TATB.

Shock Sensitivity

Shock sensitivity was studied on coarse DNT because the fine DNT
was available only in limited supply. However, the work on nitro-
guanidined showed that the particle size effect on shock sensitivity
is small (particularly as compared to the affect on critical diameter)
provided that the test material 1is detcnating and not undergoing a
vigorous tut subdetonation reaction. Moreover, the shock sensitivity
curves (Pé VS po) of the fine and coarse NQ approach each other as
P, increases.

Table 7 contains the few gar test results on coarse DNT, lot
X587. The very high Pg required to initiate the 98.9 percent T™MD
charge indicates that dead pressing should occur at some FTMD >98.9%
{thaet 1imit was the highest compaction of the coarse material that we
could obtain in our press). Of course, the fact that cast DNT could
not te initiated to detonation in the same configuration (See Table 7)
strengthens the expectation that dead pressing will occur at some
high compaction.

15
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After lot X587 of the coarse DNT was exhausted, lot N137, a
somewhat coarser DNT was obtained. Gap test results on this material
are given in Table 8. Surprisingly, it was impossible to compact
this material to a dead-press density (in the gap test) or even to as
insensitive a state as was achieved with lot ¥587. However, the shots
made at smaller diameter (data at bottom of Table 8) show that if the
acceptor and its confinement were scaled to 0.7 the standard test
dimensions, dead pressing occurred between 93 and 97 percent TMD.

In the region 79-98% T™MD, the regular gap test results gave a
normal sensitivity curve for this material: P_ increases with in-
creasing #TMD. The curve is shown in Fig. 5 where it 1s compared to
sensitivity curves for NQ-h, TAT1B. DATB, and TNT. (References for
these curves are given in Table 9.) All of thess materials except
TNT give negative results on the impact tests’g’ll, il.e., they are
difficult to iy,nite even in powder form. In the LSGT, there 1s in-
creasing difficulty of igniticn under shock in the order TNT, DATB,
DNT, TATB, and NQ-h, The last is by far the most difficult to ignite
and exhibits dead pressing in the regular gap test (with consequent
reversal of its detonability curves) in the higher range of % TMD.

We have not been able to demonstrate that any of the other Group 1
explosives will show this phenomenon in the regular gap test although
DNT, X587, and TATB seem to be headed toward dead-pressing at 100# TMD.

The two dashed curves of Fig. 5, for TATB and DATR, have been
derived from small scale gap test (SSGT) data and their correlation
with the LSGT data described in previous workla. Testing the shock
gensitivity of DNT to detonation in the SSGT is impossible. NQ-h
will not detonate in the SSGT9’12, and DNT has a critical diameter
which is, over most of the % TMD range, even larger than that of NQ-h.
Hence DNT is subcritical in the SSGT.

The dotted pertion of the TATB curve in Fig. 5 1s for the region
of 4 TMD > 95% where a good correlation does not exist between the
LSGT and SSAT results. A sharp increase in gradient of the LSGT
shock sensitivity curve has been found only for NQ-hg, APlu, and AP
mixturesla, and in each case it signals the occurrence of dead-
pressing. On the other hand, it occurs commonly in the SSGT shock

18
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Source of Comparative Shock Sensitivity Curves of Fig. 5

Material

NQ-h

DATB, X331
TNT, X412
TATB, X406
TATB, X335
DATB, X315

Reference

9
12

12
12
13
13

NOLTR 69-92

TABLE 9

Comnent

Average particle size up to 100w

H "

i "

" 50-100u, production lot

" 50-100u, production lot

CONVERSION OF SSGT VALUES TO LSGT VALUESLZ

* Data for TATB, X406 of Reference 12 Zive almost coincident curve.

50% Point
{(g/cc) SSGT, P 1SGT, P
Po #TMD  DBG (kbar) &  (kbar) 8
DATB, X315
1.233 67.12 6.94 31,2 25.0
1.455 79.20 7.38 35.8 28.5
1.601 87.15 7.88 2,2 33,2
1,676 91.24 8.10 45,3 34.8
1.761 95.86 6.00 60.8 43,2
TATB, X335*
1.519 78.38 7.92 43,2 33.7
1,645 84.88 8.56 52.5 35.3
1,762 90.92 6.63 T4.1 48.8
1.840 ol.gh 11.10 117.5 62.5
1.887 97.37 13.47 162.2 83.0

Particle size of these lots is unknocwr.
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sensitivity curvesle. The similarity suggests that many materials are

approaching a dead press limit near 1004 TMD in the SSGT. Difference
in the location of such a limit in the two cases probably arises from
the difference in the value of the ratio of the effective test
diameter to the critical diameter (larger for the LSGT) and the lesser
insulation of hot spot areas in the smaller test. Ignition at low
porosity will be equally difficult in both cases, but propagation of
either burning or detonation should be more difficult in the smaller
test.

Finally it should be mentioned that the chemical energy released
by decomposition must have a role in affecting both easze of ignition
and propagation although it alone 1s insufficient to determine shock
sensitivity ordering. The shock sensitivities shown in Pig. 5 are in
the same approximate order as the computed energy release in detcna-
tion, but fine AP (with a lower chemical energy than any of them)
ranges in shock sensitivity from that of DATB to less than that of
NQ-h, depending on its % TMD.

GENERAL CONSIDERATIONS OF SHOCK SENSITIVITY AND DETONABILITY

Every study, such as that of the present report, contributes
something to ocur general knowledge of the shock sensitivity and
detonability of explosives. It is therefore appropriate tc give here
a brief revised summary of our present view of the whole fileld.

The variable, % T™MD, is related tc the percent porosity or
(100 - % ™D). Hence it is a relative measure of internal surfaces
available for igrition and reaction. It is only relative “ecause
a different particle size distribution will give different size volds
and a different senasitivity curve. But, as we have pointed out
before, the difference in Pg is not very large and twc curves, cor-
responding to two different particle size distributions, tend to be-
come coincident at high compaction (high % TMD). Hence the trend of
the usual shock sensitivity curve Pg ve & TMD, shows that ignition by
shock becomes more difficult as the amount of internal surface de-
creases. FPFor any series of cold pressed charges, %4 TMD is a valuable
guide to both shock sensitivity (Pg) and detonability (dc). There

seem3 to be some relationship between Pg and dc within any given

22
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cold-pressed series, but it must be a very limited one. Change of
explosive particle size effects a very large change in dc and only a
moderate one in Pg. Moreove™, the trends of Pg and éc with ¢ ™D
are opposite for Group 1 explosives and the same for Group 2 explo-
sives. Consequently, “here is no evidence of a general relationship
between Pg and dc for pressed charges, and, as we shall show below,
very little evidence of one for mere homogeneous explosives.

Another way (besides compactiocn) of decreasing internal surface
or changing 1ts reactivity or both is by changing charge preparation.
Thus for castable explosives, charges which are pressed, hot pressed,
cast, and single crystal, respectively, range from relatively large
to near zero internal surface. In such a series of charges with a
high {(96-100) % ™D, density or % ™D is -0 longer useful in pre-
dicting either Pg or dc' instead, the dominant factor seems to be
the extent to which the charge approximates perfect physical
homogeneity {(a perfect single crystal). Bcth ?g and d, show large
increases as true homogenelty is approached.

The two cases: ({a) clearly heterogeneous, porous, granular
charges ($TMD dominant factor and particle size distribution a
secondary factor) and {b) an approximately homogencocus state {degree
of homogeneity dominant factor) can best be i1llustrated with TNT
data. PFor case (a), the Pg vs % ™™D trend is that shown in Pig. S
with maximum Pg of 23 kbar at 69% TMD. But seven typical cast charges
of TNT ranged from 26-46 kbar in Pg and one cast TNT, prepared by
very slow cooling of the mold, was off-scale because it could not be
initiated to detcnatlon in the gap test. These cast charges were
all high cGensity (96-95% TMD) and indistinguishadble by thise variable,
The large effect of the cooling schedule indicates that here homogeneity,
especially as affected by grain sice; is the dominant factor in de-
termining ignitability under shock (Pg). Hence cast TNT falls under
case {b) above.*

* It seems reasonable to consider a major difference between pressed
and cast TNT (at the same density) as many and uniformly distributed
small voids compared to few and randomly distributed larger voids.

A second difference, when the cast material closely approximates
homogeneity, is small crystals in che pressed and large crystals in
the cast TNT. 23
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The gqualitative interpretation of these data seems straight-
forward. PFor case (a)} ignition is a surface phenomenon controlled
by the number of hot spots formed under shock. These in turn depend
on the porosity (measured by ¥ TMD), number and shape of voids, amount
of internal surface and its reactivity. Por case (b}, at its ex-
treme of a perfect crystal, there is no internal surface, and igni-
tion (thermal explosion) must occur within homogzneous material as a
result of bulk heating caused by shock compression. This seems the
only shock ignition mechanism for completely hLomogeneous explosives,
and the data on approximately homogeneous {cast) TNT suggest that it
is the dominant faclior in the approximately homogeneous region of
case {b}.

Por compieteness it should be noted that zlithougn the approxi-
mate homogeneity of case (b) has been obtained by the method of
charge preparation {e.g., a casting or forming a singie crystal
inastead of compasting small crystals), it 1s also ottained by ex-
tending the range of compactionn. Thus, both castable and non-
castable explosives can be made non-detonable {in given dimensions)
by dynamic precompression to 1658 or 1102 TﬂDlS. A major effect of
such preliminary shocking of compacted charges would be to gqueeze
out all internal voids and eliminate internal surfaces where hot
spats could form. In other words, the precompressed material wculd
have to be ignited by bulk ccmpression heating or not at all.

To cover both cases (a) and {(b), we need an ignition index
which includes,; properly weighted, all of the conditions that will
affect Ignition under shock. In the region of the compacts such an
index would take account chiefly of available hot spot sites®; in
the approximately homogeneous region, it would indicate degree of
homogeneity and compression (precompression will govern the heat
genarated by subsequenrt compression). In both regions, it would also

---‘&b-—--—--—--—-----—-——----—-...----——-—---..-«--- v . —— W -

* Por pure materials such sites would be expected to be voids (high
stagnation temperatures from impacted spalls or Jets) or particle/
particle boundaries. But one material embedded in another produces
another type of heterogeneity where shock interactions can crezte
hot spots.




NOLTR 69-~92

include, of course, the activation and reaction energles, factors
that determine the ignitabillty of the particular explosive. If such
an index could be used instead of ¥ TD, all of the curves of Pig. 5
should show a very sharp upward bend at the point where the material
approaches non~detonability under LSGT conditions.

The explosive for which the most complete data are avallable on
detorability and shock sensitivity is THT. These data are assembled
in Table 19 and have been used to construct the qualitstive curves of
Pigz. © where shock sensitivity and critical diameter are shown as “they
wculd be expected £o vary with <he ignition irdex 4., The lower range
of A corresponds to the ¢o0ld pressed charges; these THT charges are
porous in the literal sense of being rermeablie by liguids. The upper
range of * covers non-pcrous charges and rmuns from cast to sirgle
crystal and highly precompressed explosive. Porous charges can bte
converted %o non-porcus only déynamically. Otherwise, the method of
preparation determines the permeability.

Rig. 6 has been drawn to emphasize that Pg and d, vary in tha
same manner for a chemically homogeneous, approximately physizally
homogeneous, non-porocus TNT charge. For porous charges, Pg and dc
vary in the same way for Group 2 materials, but in opposite directions
for Group 1 materials 2s Pig. & illustrates with TNT. It seesms
reasonable to assume that the same factor is dominant in both
measurerents (Pg and dc) in region (b} and that that factor is ig-
nitability under shocik. Por TNT, the single crystal limit of region
(t) is 2 voidless solid, and both !gnition and propagation must be
homogeneous processes. In region (a), orn the other hand. we expect
ignition to be a surface phenomencn, i.e., heterogeneous, wherezs
propagation can conceivably be by surface or bulk reaction or both.
By the domination of the heterogenesusS mechanisms in ignition and of
the homogeneous in propagation, it is possible 1> have the opposite
trends of Pg and d, shown in rezgion {a) for TXT.

Every explozive is expected to show a shock sensitivity curve
like that cof Rig. 6. However, the divisiocn between regions {a) and
(b), which should occur at the same vaiue of our ignition index a4,
will occur at different ¥ T¥D and method of preparation. For example,
it occurs in DNT jJust above G9% TP {cold press) and somewhat below

25
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cast DHT. The general detonatility curve is U shaped as we have re-
ce:;tly shown9. Again, its mirdimum d should occur at the same value
of the ignition index 3. Iu fact, 1t occurs at high £ T#D for
CGroup 1 materials, at low ¥ TiHD for Group 2. Whether if will be
possible to devise an ignition index capable of describing the be-

havior of all explosives rewmains, of course, an cpen question.

Although Pg and d, show the same trends witn 3} iz region {v) for
a pure compounrd, there geems nio obvious relationsihip between P and
dc from compound to compound. This is 1llustrated by the data of
Table 11 for three liguids and one single crystal, forme in which 1t
is reasonsble to expect all four explosives tc be in the {b) region.
Fig. 7 shows that all four of these materiais require high initiation
pressures Pi as would be expected =hen bulk compression is the only
mechanism for heating. Thus P, rarges from 82 to 112 kpar. IRut d.
varies {rom 2 to 58 mm and shows no obvious correlation with P,. 1In
the more corplex case of wvoidless but chemically {and hence
physicaliy) heterogeneous charges, e.g., aluminized, the trends in
r and @ _ with Al content can be the same {plastisol propellant} or

opposite (T“.,. A great deal more workt is needed to ciarify factors
affecting boih ?g and :}c.

STRMARY
i. DXNT shows Group 1 explosive behavior by both detonation
velocity pattern and detorability limdit curve.

-

z. At 98-99% THD, it appears to be approachinz a dead press
limit in the L3SGT. Hence a reversal in its detonabllity curve 1is
probable at high compaction.

3. The infinite diameter detonation veiccity is
B, (m/usec) = 1.c4 - 2.913p,

This 1s pased on teo Tew experimentis to he highly reliable, however.
4. The detonabiiicty curve of {3-10u) DNT lies closest tc that
of NQ-n zmong, explosives which have been studled.

5. The shoeck sensitivity curve of DHT lies between that for
( j and
¥

N
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NOTE ADDED IN PRESS: Corrections made to the measured detonation
velocity are based on two assumptiona: spherical expansion of the
detonation front with distance of travel and an increase in the
radius of curvature of the front passing from the booster to an ac~
ceptor of lower detonation velocity (e.g., DNT).6 In very recent
work we have found a number of situations for which these assumptions
are incorrect. Hence we do not feel that the correctiors mads to the
measured D values of this report can be justified without an addi-
tional study of the detonation wave profiles in DNT. Both the
“corrected" and uncorrected data lead to the same conclusions except
for a small change in Eq. (1). This becomes

D, (mm/usec) = 1.96 + 2.913p,

when derived from the measured D values.
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APPENDIX
Supplementary Data
Table Al contains the Ro-Tap Sieve Analyses of DNT X587 and
Table A2 contains all the pin measurements which were sum-

N137.
marized in Table 3 of the text.

32
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TABLE Al

Ro-Tap Sieve Analyses of DNT
(100g samples)

Lot X
Screen Ho. 60 100 140 200 230 270
" opening.u 250 149 105 T4 62 53

Retained, Runlg 24,4 31.5 16.4 13.6 6.1 5.2
Retained, Run 2,g 23.4 30,1 16.9 13.6 6.8 5.5

By microscopic examination, this material consisted of
chunky cylinders with 4/d of 4 to 7.

Lot N137
Sereen No, 10 14 18 30 60 Pan
" opening,u 2000 1340 1000 5380 250 --
Retained, g 0.6 0.5 2.1 6.8 71.7 18.0

Pan

2.1
3.6

This material too was in the form of chunky cylinders with

and 4/d of 2 the most common.
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